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NOVELTY - A supply device (38) supplies the hydrocarbon fuel for 
power generation. Oxidation and carbondioxide function are carried out 
by the respective catalysts in a field fuel. A hydrogen generator (10) 
which includes hydrogen permeation film generates hydrogen using which 
electricity is generated. A water vapor supply device supplies the 
water vapor from exhaust gas towards the hydrogen generator. 

DETAILED DESCRIPTION - Water vapor is recovered by a water vapor 
permeable film (34) from the exhaust gas of fuel cell. A combustor (14) 
burns the anode gas and the residual gas of fuel cell. A heat recovery 
heat exchanger (49), which recovers heat from the combustion waste gas, 
is provided in the downstream side of the combustor. A water cooling 
exchanger (48) which recovers exhaust heat of fuel cell, is provided 
with the bypass circuit. The internal pressure is set higher than the 
atmospheric pressure. An expansion turbine recovers' power from the 
residual gas. 

USE - Fuel cell system. 

ADVANTAGE - Since exhaust gas is diverted towards the hydrogen 
generator, the amount of catalyst required becomes less. The system 
becomes simple and starting and stopping becomes easy. The system is 
easily adaptable for load fluctuate. 

DESCRIPTION OF DRAWING (S) - The figure shows the block diagram of 
fuel cell (The drawing includes non-English language text) . 
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14, «MBH»A*(18)A««tt*ixfc*ll»*AP(25)i:, » 

w*#wi(i9) #9Mistiitn9ifxmi p (26) t # 

RftbftTV^,, ^-^>'^(17)cDrtBi:^ i ff(21)©^ 
SBfcOlfflfcHu WiAP (25)*»P)»ALfc^Sr±*' 
K(Sj*»otj*a$*5^itlS<31)*sjg**ii-CV^5. 
^•ff(21)0±«ffiH:^— ^^^(17)©±»©rtffi4 9 fc 
T^lcftBLT*^, ^« : (21)©±iigBt^— »-^(l 
7)©±SCrtffit©raKlf4, ^*!S(31)&aiiSLfc^ 
Srfl-t (21) irrtf (20) fc©mi!iii< $ 

©RaraasRttbft-c^s. 

[0 0 4 9] (21)irttf(20)i:©IWfcl4±#!&»&T 

«(22)fc, »2*«tAS***ix-C*SJB2«lttW(23)i: 
#Rltb*VT^S„ *Mff(21)0>T»tt, 

(4, «MBH»A0(25)*»fc8|AUfc^i9»*O**»«^ 
^#Wa(26)*>&ilW-r5r 02 MIK 
*(23) SrifiiiLfc^©*«raB^SNWP(26)*»6* 

[0 0 5 0] 01«*(4, R{k*SR4fctt^^/-A'i6» 

mX'h'O, «*.tfRu4fcH:Rh«:A l 2 0 3 |:fi»Jt 
r*5*fe«ESr»jiK:fflv^5Ci:*ST?#S. 02« 

X'h'O. WtliFe 2 O a> Cr 2 0 3 , CuO, ZnO? 

[0 0 5 1] 13 1 \C7frft. 0 fc, J»*Mt}ll<ll)Wu MK 
m*T?*>5*y-K (&*«) (15) t7/-K (tKHI 
S) (16)t^*i-2.@»fii^«)llRM©^M?i!l-efo 

[0 0 5 2] *3R«^(|S(12)»±, *M3i®lgl(34)(£ 

»t5t>©-C*>9, *«aafflR (34) 
y- KUffltf* #«a-t 5 ^f^ ME» A (32) ftWL tt P> *i, 
7RS^Sii^(34) ©ft6*©«iJiC{4, »m**tfc*««^ 
5 (33) «SR W b*lT V ^ . 

[0 0 5 3 ] • **«a*«u3)tt, ne^it©*^--- . - _ 
^mmmfr & * s^s. pr«*aiii! (3 

5)SrtU *Mi*ftmmi2)ici5^X7mfS.&ftf!&£ti 
SrEIiRU @JRLfcfSftXUt*ll5(Sr^«?l!l(ll)©*y 

-K(i5)K«»*n«ffl* (*y-Kfiw^«) fcjp* 

5t>©T-fcSo 5>fi^(35)©-*©ftU{c(4, 8«^is 
^ii-r5^^^iiSP(37)^R(tb^ ^K^(35)©H!l^ 
©fflictt, U y- K«l&2gft^*ai-5Sft«Ei»(36) 
^RltbixTV^. 
[0 0 54] ^fc***fc»^^y-A'*»b*5JBtJ»3H' 
*f^r«JS*m*^(38)©T*IBO«*WA 
K (18a) {4, JR»^f^ «r^i^^ 5 ffiKfll (39) im rt b 
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ft, Ei(ia(39)wiitw{iijicii({i^<DB!isf#At(i8) m 
2#ro) nmmztix^z. *iii£fijc!g(io)ro*3iitM& 

t (29) P>nfc7k*«il&gS(29a) 14, TOttS!l(ll) 
j£S§(29a) JCI4, tK^J*§§(10) (C Jo^T^fiJc 

^tos* (id KS^-r s tztfxomm® m &wt it 

e>ft-C^3 0 WS?&(ll)<o*y-K(15)i7)ttjP«<b* 
Sg^il^(12)<7)^^}giigl5(32)i:tt, #*jjicSg(41)£ 
#L-Cg^£ft-CV^ 0 ^«Se(41)W-gB(i^ttLT 
TO^ASS(18a)t;:g;iK£ft, #y-K#ffi#*©-2i$ 
t £ * 5 ^fiWSSe (42) tiiotV^ 5 
r ©£M«&SS (42) K (4 , ffi^ffi (43) HWV b ft T V > 
S 0 (12) ©*&f$l«KIg|5 (33) t tK^^^ 

(10) (27) £ {4, **«*AI8(27a) 

LT«i^$ft-CVN5 0 & • *l&5t£&*(13)©^lfcfcii 
SP(36) fcJK*Httt(ll)©# V- K(15)©AafliJi:l4, & 
J&8S (45) it e> ftfc &ftftt£tt (44) fctf- LX&M $ ft 
x^*. **4j«#(io)©»flr^^#a*(i9)asi9:rtb 
ftfc#*fltss(i9a) tmnnm(u)<DT/-h'(i6)<Dta 

ft-CV5. 

[0 0 5 5] TO«?fe>'^xA(l)iCi4, ^TOS^i/ 
^f-A(l)o^SrfiJffli-5fe«)(0^lHUIXIlKi: LT, 
*@IS(50)ASKrte>ft-CV^. *JB*^«<l4)©Ti*fl8 

mmmmmu)<oum#x t*0sg(5o)©*i * 

%,&&m(49)imVbtlX^Zo *[5]S§(50)f;ii4, ±|S 
»@«H»3!5*«(49)©fliK:» «S»«»(ll)<o»Sif»SS* 
«(48)ir, ^««&21(38)^f>««&Sft51Si|s|-^?:^ 
»'f-5fc«>0 : H»f»SS*S(52) t, #V:/(53) £#tttf 
feftt^So ?M»J»SE««(48)i:iliajRfiSElft«(49)i: 

©rot i4, m^mmmm (54) mis <sd 

^KttbftT^So 

[0 0 5 6] H^tt««H-S^, JEffi 
tk(39) tJE*g«&(40) tJE«l«l(43) t {4, m-OWSt)® 

(WW) lc±oTKtt$ftS«t5t-«cfi<j{^^$ 
ftrv^5...**J^.-ffiB«(39), ffiNEHR(40), ffi«im(43) 
ST/jimm (45)14, ^ft^ftSUffllClfj&SftT^Tfci _ 
<, Z(D0h<D2t.tlte3!&±tfm-<OmWmiZ£'oX 

K»$ft5J:5^«^$ftTV^-tfcJ;i/\ 

[0 0 5 7] Sfc, JBEKH»(39), ffi®$S(40), ffifi|«(4 
3)*t«»Mi(45>©*ft^ft©**tt, **£/fcS(10) 
|£}olt 1 (22) 2 fiiljffig (23) ©JE^tf 

rtl : (20)rt©/E^4tJ t>S5<, *«ft^(t»(12)K*itt 
5#y ifiilgB (32) **S*3K««a»(33) rt<Oflyj 

«tt)t>i«<, *-*«*S«*«(i3)ti:*srt5^«a» 
(37)rt©^#ffi«aia«(36)rt©jE* ± u t>w< 
iSKRjfcSft-o^. 

[00 5 8] WSi^fA(i) ©fftflsico^ 



TRW-f$. *1\ igBtt(45)&tfffiltti(40)*jBlb 

u mmtmm)frb<oM&<Dmmc!fc±<ox® l nn 

MnXDtom&ftOo ffiKNi(39)&tJ<ffi|fti(4 
(4, 5^3^(52) J: oT^HRSftfcSK 

ss(42)7i^^$fts^*Ru ; *^m^tf*y- m 

[0 0 5 9] jg^-^t^y-K^ffl^y-t^^LT 
ft £ f4, **£riHB(iO)©» l«4^S(22)tcio 

v^cawWHfcR* (ME (3) S:#fig) ?:g;u :o 

4oT£CfcCOI4, ^2ttjftS(23)iC*5V^T*tt^^ 

iy7hS*& (ffifE (4) 5£#fD ?:g;u r©Rjt£;ii 

ioTU#*4jJJSii5. £j$£ftfc7KiHf4, TkS^S 
iIffl£(24)£il>®L, rttf (20) fl^MSlS*^ 
LTO*JRftii:'bfc**ttl&IS(29a)fcj«aL» TO 
«S&(ll)©Ty-K(16)ffl(C#^$ft?. 0 tK^St 
»»*ftT3»ofcJM?^H:, ^^}SfESS(19a){c:#W§ 

ftSo 

[0060] TO«?&(ii)-et4, ry-K(i6)©«s* 

ffi(C*3V^-C2H 2 -»4H + +4 e", *y— K(15)©©ffi 
*BtC*5V^T0 2 + 4 H + + 4e"-»2 H 2 0©S?tb,K^^ 
firS„ lot, *y-K(15)©#W^{CJ4ll?&SJ^ 
{cffl VMbft/i^o fcjfeSSJS^ i: m®,&!&ic iottCfc 
*sRj5t^4ft5. i©* y- K#W#*©-SI$f4, 
^«ifS(42)^iiC-t*^fi)c^(10)tCtt^Sft5„ 

^*iig|5(32)JC#t^$ft?>o T/-K(16)©#tt} 
^^.JC}4, m?fiSJ©(i:'ffiffl$ft'S^ofc7K3g, ^MXO 1 

$ft, W^^t'fco-cA^ttWSftS. 
[0 0 6 1 ] (12) (O^f^itaiBJ (32) fc{IMe 

$ftfc*y-K#til^^{4, ^«Eii»(32)SraEai-5 
KK*««BiK<34)R:J:o-C*IKft*s»(t*ft*. 5> 
• *ftfc*3«i*Hi, *fc*tf*A»(27a)$r»i:T*j*£ 
^»(10)U:ttJ&4ft, ^-T-y^t LT*^fifegg(l 

0)©rtt(20)rt«r*ii-rSo *«ft*s»lt4ft'ra-afc 
JfcS^tt, Hft-7K^m3S^(i3)©^y«ftii$|5(37)lc 

[0062] m- 7km^$itm(i3)<Dtfxmmm3i)i£ 

tt^^ftfc^^(4, ^^«EfflfBJ(37)Sritai-«l8K, s 
5(MSj5(36) ZffitiZ£$xk®RU*M^<D$imZft 
v\ ftiPXt^iiis^ftSo f^iP5.o ! !SS^ftfc^y.f4, 
A^,lc^W$ft5„ S««a«5(36)K*sv^lPj|!l 

atwnssftfcssitt, ^att*&K(44)^aDTTO« 

?fe(ll)©*y-K(15)l^i(i&$ftS. 
[0 0 6 3] £i±©4 5»-, *Wtl->^fA(l) [C 
4ft«, tt*^ 5 1 A K: CO^Sg 
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[0 0 6 4] <*Jfe^ffi 2 > 0 3 tC^-rHlig^ffi 2 left 
S**Ht«15'*7 l A(lA)tt, JR»m»(ll)**ftE«t9 

mm i © «m*»^ ta(d i^v ^ -t ragis (43) & 

BMfcU JR-*3KftSS*«(13)^^*a»(37)©T* 
«fc*M*-KV<55) SrK«t, ttttlft%S(i4) coTSftftiJ 
»d»g*-tfV(56)£tS:ttfcfc©-e&5 0 JE««(39), 
ffi«*(40)SU t ^S«l(45)cD^ftl4, ^f^UD ©1*1 

[0 0 6 5] I«*-^(55miSJ^<45)fc**Si**L 

t*5«5, ii-zKaift«jft«(i3)d»e>*«fcttas*b5* 

ffl^*»f>»**liW5lL, 0iKLfcll!)A£i£Jl,#a(45)© 

e) x. tsmmm m tig$nT*J0, (1 

[0 0 6 6] ftoXs i-Htf, #ffl#*© 

[0067] <mffiMM3>m4£7jk-t£o\^ mmm 
m 3 it, mmmm(u) (cm^nass um) &k vtz t> © 
■efc^o «*w««d38)f±. mnnmiDcomtinm 

«, jubbwhud *afcaiww©«i (137)^5®^ s^-c 

[0 0 6 8] */jH»S(138)te£S«SftWfe(ll)©ffl 

[0 0 6 9]. 1 L 

/min (OX:, lmffi) ©i.tte-fcwfllfflspasi 0 0. 

[0 0 7 0] A=2 nF 

= 14 3 (T>^T) 
(A ; C (£ — p>) / sec, n : ^/P/ s e c, 
F : 7 7 

S 0 r©f^ t a^llffl*Ht«^.tf0. 4~0. 7 5© 

[0071] nM.mj]tmbt)<r>^y>x (ttm it. 



[0 0 7 2] r©±5l-> ^WSffiv'^xAli.ttv 
It, ^ ^i/>l**trilf(lO)4 , !l!l@R@»(50)oH 

[0073] < t<Dm<ommmm>±mmmmm 1 ~ 3 
x\t, ^]»xiWB(48)&tmiajR*sajHB(49)*^u 

T#«HaiR Ufc*Sr : HIMRSS*»(52) lcii:^ttl6i-5 <t 
5 1£ LT^fc^, HI 5 icjp-fj: 5 (48) 
Xtf&l§]llX&£&&(49) ^M[HiS§IC«^$nfc^lH]HK[El 
S§ (50) lets: It, TOMR&&B<52)&fkmi&@tt(50) tit 

sufi©?ijffl«iHiK(6i)ieKit, ztihmmu^m t 
%mw®& (6D b &*hh»£*»<6o> x-mm-rz x 5 k 

[0 0 7 4] *fc, ttJlBHW^ 2 It, J8*Htft(il)© 
raSrBBEle-rs^T-foo/c^, *H£fi£8l(10)©i*j 
»&KffiU:U «*FWft(ll)©rt»£EASr*ftEk:U, 
**£jfc«(lO) tMtM(ll) t©M©*iR«lfl&B(29 
a) trvfcRtt S i 5 IC L-C 1 £ 

[0 0 7 5] 

[*W©3»*] £(±©£51^ *»?Ufc:.fc*Uf» 
*(1 1) ©* y- K#W# * ©-gB£Jii» t tt> 
^:/uvM*^£^(i0)|c#fe&U «jR©flP&Tlc*s 

:u TK^siaes (24) i^tor^fiLfcTK* mm 

(11) 5 ZLbb LfcOT?, v'77A4«:oi!tl<0 
[HiB©«l[i*RW] 

nan *»K*iK«5j«»«»^^Aoi(iiaia-c 

[hi 2] y^uya**4j«B©#j*ia-c*>*. 
[03] mmM2\z&%m*nws*^j*omjmx 

[04] Slll0g«3|j:«5JIB*F«ft^7 l A»-a©« 
[0 5] te©HJfi^l^5W«?t!i^rA©-§|5© 
[^F^-©lftW] 

(1) »tii'^7A 

(10) ^y^^ySiTKiH^^ 
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(11) 

(12) 

a3) m-&m&$i&® 

(H) Mimum 

(15) *y-K 

(16) TJ—Y 
(24) tK^SjII^ 



(34) zk&SUSigBI 

(35) %®m 

(42) £^tt&8& 
(48) 

(49) KuattNftXlMi 

(50) tRHK 

(52) ?4MR&&# 
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49 48 50 gl 52 
r-'-Vvt ->Xv— A . . i /yj^ j 
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